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SUMMARY

Chemical and biological sampling was conducted at three mine
drainage treatment plants operatiﬁg in Washington County, Pennsylvanie.
These treatment plants were coperated by the Jones and Laughlin Steel
Corporation at their Vesta No. 4 and Vesta No. 5 Mines. Although
J & L operates other mine drainage treatment plants, those selected
for this evaluation were the Bercik, Kefover and Thompson facilities.
Each receiving tributary was unaffected by mine drainsge above the
location of the tresatment plant.

A fourth site was selected as a control station. This site
represented an untreated effluent from an active mine which discharged
to a tributary unaffected by mine drainage above the selected point of
discharge. This site was located on Little Indian Creek north of
Rivesville, West Virginia.

Chemical samples were collected from four areas at each of the
treatment plants. These points included the receiving stream both
above and below the treatment plant and the untreated mine dischargé
as it was pumped from the borehole as well as the treated effluent
prior to discharge to the receiving stream. Biological sampling of
the recéiving stream was conducted above the treatment plant, immedi-
ately below the final effluent, and below the plent. Similar sampling
was also conducted at the control site. Sampling was conducted once a
month at each of the four sites during the months of May, June, July

and August 1972.



In addition to the paremeters generally associated with mine
drainage, ten additional parameters were included for analysis during
three ¢ the four sampling rounds. These were all metals and included
manganese, aluminum, caleciuvm, magnesium, cedmium, chromium, copper,
lead, nickel and zine. These metals were included in a general attempt
to observe the efficiency of a conventional mine drainage treatment
plant for the removal or reduction of metals not commonly associsted
with mine drainage but often present in measurable guantities.

The effectiveness of the treatment plants in removing or reducing
common mine drainage parameters was generally adequate. However, on oc~
casion, two of these plants were responsible for the discharge of a final
effluent which exhibited excessive concentrations of acidity, suspended
iron and total iron.

The benthos in the receiving streams below each of the three
plants were affected by the treated mine effluent. However, the adverse
affects were much more noticeable.below the two plants mentioned above
where both acidity and iron concentrations were occasionally excessive.

In general, the chemical and bviological data rank the three plants
in the same order of elfectiveness when the data is evaluated from either
standpoint. This order of ranking is as follows:

Kefover Treatment Flant
Thompson Treatment Plant

Hercik Trestment Plant



CONCLUSIONS

The Kefover Treatment Plant was the most efficlent of the three
plants studied. The retention time in the sedimentation pond
and the dilution capacity of the receiving stream were the
principal features of this facility. The flow in the receiving
stream was larger than the final Kefover effluent and diluted
the residual chemical constituents to & more tolerable level.
The benthos in the receiving streem were only slightly affected
by the treated discharge. In addition to the conventionsl mine
drainage parameters, copper and zinc were significantly reduced
at this site. A raw water sluminum concentration was completely
removed by the treatment procedure on both occasions when ini-

tially present.

From a chemical standpoint and under normal operating conditions,
the Thompson Plant was probably as effective as the Kefover Plant
in removing or reducing commen nmine drainage parameters. However,
acid slugs can be discharged from this plant during some mainten-
ance operations. As & result, th: oversll treatment capability
was reduced. This was particularly evident with respeet to the
downstream benthos. An initisl raw water aluminum concentration
was completely removed on each occasion it was present. Signifi-
cant reductions were noted in the concentrations of nickel and

zine and to a lesser degree for several other trace metals.
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The Bercik Plant was the least efficlent of the three facilities
studied. The benthic community was severely depressed immediately
below the discﬁarge point and only slightly improved well below
the discharge point. The limited dilution capacity of the receiv-
ing stream below the plant was & significant factor impairing the
effectiveness of this operation. A suspended iron concentration,
ranging from 2 mg/l to 6 mp/l in the final effluent, was primarily
responsible for the poor aesthetic appearsnce of the receiving
stream below the facility.

The inclusion of trace metals in the analyses of the various

mine waters were not intended as part of the overall evaluation

of the treatment plants under consideration. They were included
only as an additional point of interest to determine what effeects
conventional lime neutralization would have on initial concentra-
tions of various trace metals in rawv mine water. TIn reviewing

the limiteé amcunt of data collected during this survey, it is
apparent that the concentrations of these metals can vary signi-
ficantly from discharge to discharge or with varying time periods
at the same discharge point. Perhaps if a particular trace metal
was consistently present in significant quantities, the trestment
plant operation could be adjusted to eliminate or reduce the metal
in question. Under normal operating procedures, trace metal re-
moval appears to be a function of the chemical make-up of the mine

water and the type of treatnment supplied.

929



5. When sludge removal is necesssery, it should be done frequently
enough so that the retention time iz consisteutly long enough

to permit the sedinentation of nearly all suspended solids.
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RECOMMENDATIONS

Any similar study should be conducted with an increessed number
of both biological and chemiéal samples. The sampling period
should represent at leest three seasons of the year. If arti-
ficial substrates are used, they should be exposed for eight
weeks instead of four. The benthos, where practical, should
be identified to genus. Chemical sampling should be conducted

on a weekly basis rather than monthly.

In addition to other treatment plant construction considerations,
it is recommended that consideration be given tc the size of the
available receiving stream. This stream should be large enough

to dilute the treated efflucnt to a level which can be tolerated

by the benthos, plankton and fish.

Treatment plants should be designed so that acid slugs are not
released to the receiving stream when maintenance operations or
equipment failures occur at the facilities. When the raw water
or treated water ponds require sludge removal, & second pond
should be availsble for temporary use during the maintenance

operation.

The water quality of streams below new treatment plants should
be comparable to or better than, the water quality conditions
exhibited in the receiving streams below the Xefover and Thompson

Treatment Plants.



This study was not performed in a detailed manner and
serve to grossly evaluate the three treatment plarts.

chemical and bioclogical data and related cohservations

can only
The

made

during this survey can serve as an aid in plapning other such

studies and in designing future ireatment plants.



INTRODUCTION

In September of 1971, a work activity was formulated at the
Wheeling ¥ield Office, Surveillance and Anslysis Division, Region
111, Envirommental Protection Agency, which involved a program for
updating the number of active underground coal mining operations
in the Monongahela River basin. An earlier study had been conducted
prior to 1965 which involved all types of mining operations both
active and sbandoned. Between 1965 and 1971, significant changes
had occurred, particularly with respect to the number of underground
mines still in operation. A resurvey of the active underground mines
in the Monongahela River basin was initisted in November 1971 and was
completed in December 1972. The results of this survey are published
in Work Document No. 46, "The Status of Active Deep Mines in the
Monongeshela River Basin.”

During the inventory, it was found that many of the mines, par-
ticularly in Pennsylvania, were supplying some type of treatment to
their mine drainage effluent prior to discharge. Single samples col-
lected at these treatment plants generally indicated that common mine
drainage parameters were removed or reduced with & high degree of ef-
ficiency. For this reason, it was decided to conduct additional samp-
ling at several mine drainege treatment plants in order to more accu~

rai:ly assess the operational efficiency of these facilities.
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At the outset of the study, it was decided not to limit the
survey to the collection of samples only for chemical water quality
analyses. Benthic organisms are frequently used in water pollution
surveys us water quality indicators bscause they are relstively sta-
tionary organisms. A survey of benthic organisms provides a gross
analysis of water quelity in a given area of stream. TFor this reason,
samples for both water quality and biclogical analyses were collected
at selected points at each of the treatment plant sites. This will
provide a separate chemical and biological evaluation at each of the

treatment plant sites.

BURVEY DESCRIPTION

Selection of the mine drainage ireetment plants was based on
several factors including location, quantity and quality of mine
effluent, and travel time batween sites. In the final selection,
three sites, operated by the Jones and Laughlin Steel Corporation,
were chosen for the study. A letter of reguest wes submitted to the
appropriaste Jones and Laughlin official and permission was obtained
to visit the sites 85 required. No time period was allotted for our
sampling run and personnel from the Wheeling Field Office were able
to visit the treatment plant sites at any time during the course of
study. The three selected sites were the Bercik, Kefover and Thompson

e drainage trestment plants.
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A fourth site was also selecied as & control staticen. This
site represented an unitreated effluent from an active mine which
digcharg~s to a tributary unaffected by mine drainage above the
selected point of discherge. This zite was located on Little

Indian Creek north of Riveszsville, West Virginia.

FIELD PROCEDURES - CHEMICAL SAMPLING

With respect to relative location, identical sampling points
were selected gt each treatment plant site. A bvackground sampling
point was selected at each site sbove the treatment plant. Since
each receiving tributary wag unaffected by elther active or aban-
doned mine drainage, the sempling poirnt was indicative of the natural
unaltered stream water gquality. Additional sampling points included
the raw nmine water before trestment and ~lso the final effluent repre~
genting the quality of weter discharged to the receiving stream. A
fourth semple was coliected from the receiving stream a short distance
below the point where the final effluent entered that particular re-
ceiving stream.

A total of four semples were collected at each site. This repre-
sented one complete rounu at each site during the months of May, June,
July and August of 1972. Durirg the May sampling round, the collected
sanples were analyzed for conventional mine drainage parsmeters. These
peraneters included acidity, alkaliinity, sulfetes, digsolved iron and
suspended iron. The total irou concentration was cbtained by coxbining

the dissolved and suspended iron components.



During the subsequent semplings, ten additional parameters
were determined for each site. These parameters included manganese,
aluminun, calcium, nmagnesium, cadmiuvwm, chromium, copper, lead, nickel
and zinc. Analyses for these metelsr were considered in & genersl
attempt to further evaluate the efficiency of a conventional mine
drainage treatment plant for the removal or reduction of metals
not commonly associated with mine drainage but often present in

measurable guentities.

FIELD PROCEDURES -~ BIOLOGICAL SAMPLIRG

Changgs in water quality produce different responses from
different aguatic crgunisms. There are some aguetic organisms which
can survive and flourish in heavily polluted waters and there are
other organisms which cannot survive in waters even slightly polluted.
Thig is true of benthos, plankton and fish. Benthic organisms are
used frequently in water pcllution surveys as water guality indicators
because they are relatively stationary organisms. Fish and plankton
can be less effective in demonstrating polliution condiftions than the
benthos because fish may aveid polluted water by swimming away and the
plankton effects may not be readily messured because of stream drifting.

A survey of the benthiz organisms provides a gross analysis of
weter quality in a given area of stream. By using biological data and
descriptions, one cen delineate gsections of a stream into unpolluted
zones capable of supporting & varied population of aquatic crganisms

and polluted zones which support altered aquatic communities.
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Three sampling stationr were #2b np at each ov the four sites.

o lorated upstresm of the discharge.

&

The flrst station &t ssch site w
This otetion is = reference or tackeround statior. The second sta-
tion at each cite woy ine Lad %eiav the Clscharse. The proximity of
the station to the gelrige vas Jdaondeny on substrate conditions.
The purpose of this atavion was o neasur. the maxinum impact of the

cmrunity. The third station at each site

(]

discharge on the boathic

y

was located at a distance below t,e discharge to lancure that the re-
ceiving stresm and the dischsrpe were ccapletely mixed. This station
measured the general impact of the discharge on the stresm and also
gave gome indication of any wmrediate downstream recovery.

Bottom zarples were collected once et esch of tae twelve sta-
tions. A Surber cnusre foot svupler vag ved snd samples were all
collected iy shellow »iffle areas. The msateriel collicted was placed
in gquert Jers and yrreserved for transportuation to the laborstory,
where the orgunicns were enorsted end identified. Multi-nlate arti-
Ficiel substrater wer: »lss wbillized for the biclogical study. These
samplers wore similar to the oue desoriboel in the 13th edicion of
Standard Methods (Z). The suovler evposen spnroximetely one square
foot of murface zuvea for the altaclinent of orgunisms.

Two multi-plste swip.ers vere suspendied in ihe water column ab
earh of the twelv: ocwatliong. The <wposure period for the ssmplers

was approximately one month and “hnreo exposure periods were used &t

each station. These sgmplers wars suspended both vertically and

-~



horizontelly in the watsr columns

At the end of the exposure veriod, the sumplers were carefully
removed from the wﬁtef, detached frow vhelr holding devices, and
placed in one gaellon buckets filled with & Tive parcept solution of
formalin. The senplers were takeu to bLle laboratory, disassembled,
brushed with & stiff brisile brush, and the organlisme were concen-

trated in a U. S.

2]

tandard Wo. 30 sieve.

Each sample was sorted, counted and identified. The identifi-
cation of the insccts, clams and crustaceans was carried to the family
taxgnomic level. All the other geoups were identified to the class or
order tax@nomic level except Lhe Phylum Nematods. The Family Hydridae
was counted as a toxtnemic group but the muwmber of these collected at
any given station was not counted in the votal number ol organisms
collected at that stacion.

The taxa collacted wern divided into three clas ses based on
their tolerance to mine droinage. The three clasgeg are as foullows:
Class I, organisms Iftolerent of wing drainage; Class II, crganisms
which &re tolerant to scme constitusnis of rine drainaze to sone de-
gree; Class II1, organisms which sie tolerant to mine drainage. The
classificacion of thes faxonomic grouss, as described in Lthis report,

tem

w

is preliminsry and ony referesuce pade to this clagsifiention sy

should identify it &z such. "hisz svstem will be rov

upaated

s

as more inforwmatiorn is geined and soHre data is collected. The classi-

fication system used in this repocst ic based on observed tolerances



of the various groups &g reported in the litersture, i. e., Griffivl
(2), Reppert (3), Dinsmore (4), etc., and upon personal observations
of various benthic associstions encountered in both affected and un~
affected water. Published and unpublished data developed by the
Wheeling Field Office wes also used in establishing the system.

A diversity index was applied to samples collected as a matter
of interest to see how such an index would relate to the ohserved
results. The following index, taken from Wilhm {5) was used:

d = gl
Bl

InN
Where 4 is the diversity index, s is the number of taxa and LpN is
the natural logarithm of the number of individuals per sample. The
larger the diversity index, the hetter the water quality, because
the diversity index represents the wealth of taxe as related to total
number of organisms per sample. Maximum diversity exists if cach in~
dividual is in a different taxa and minimm diversity exists if &ll

individuals belong tc the same taxsn.
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STATE REQUIREMENTS

The Pennsyivania Depertment of Environmental Resources regquires
active mine discharges to meet  .cffluent guidelines imposed by the
Commonwealth. In gensral. these requirements limit the pH value to
between 6.0 and 9.0 standrrd unite, require s totsal iron concentra~
tion of 7 mg/l or less, and require a final effluent exﬁibiting net
alkelinity.

Although these are the effiuent criteria imposed by the Common-
wealth on active underground mine dischorges under the 1965 amended
Clean Streams Law, the waber guality standards of the receiving strean
are also of prime importance in determining the compliance status of &
particular mine drainage discharge. A 1.5 mg/l total iron concentra-
tion has besn adopted by the Commonwealth for stresms in the Fennsyl-

-
J

vania portion of the Monongahela River basin.

A permit is recuired from the DER for sach point of mine drains
discharge from an active nine. The efTluent requiraoments for each dig-
charge are gpecified in the permit. As conditions recuire, the discharge
may exceed the guidellines listed above or convarsely it msy require more
restrictive limitations. The NER may slso require limitations on cther

mine draeinage paresehers such es sluminwa, manganese, sulfates, ete.,

as deemed necessary.

DESCRIPTION OF SITEXR

The three Jones and Laughliin (reatmant plants were Located in

f-—-!
0



Washington County, Pennsylvania. Tue Bercis plent was loceted on an

unnamed tributary t¢ Pike Run which, In turn, is s tributary tc the

Monongahels River nesr tr. cowunity ot Coel Center. The Kefover

B

plant was located on Lawiel. Ru. ard’ Th: Tacmpicon wiant was locaved
on Plum Run. Both Danieli: Run and Pium Run are tributaries to Ten-
mile Creek, which centerc the lMoroazenela River at Mil.sboro, Penn-~
sylvanisa.

The control site representing an asctive nntreeted discharge
was loceted on Little Indicn Creek, o itrirutary to
which Jjoins the Monongahela River at Everebttville, West Virginis.

The tributaries ou whizh these four sites are locaten are
unaffected by any active or asnandoned rinc discharg-= along th

entire length of streem under covsiderasio..

BIRCIK TREATMENT DLATT

This facility provided lime neutrslization followed by aeration
and sedimentation. Acia’ty wag nol s major Trovicn in the ravw mine
water effluentv; however, the iniviel iron cunceontrebion was excessive.

At an esrlier visit to this zite {(12/74), only sedimentation and mech-

&)

[N

anical seration were supplied. However, at the tlue of the first

sarpline Tor this study, the fecility had been uprraded by the instale

iat..n of the lire aaditicn apparacus and an clectrical aerator.



After alkalinization and serstiocon, the effluent was grevity fed
to a series of three sedimentation ponds. The Tipal eifluent from
the third pond is discherged to’an unnamed tributary o Pike Run
(Figure 1).

During the period of suampling, this mine effluent was charac-
terized by a comparatively _arge discharge which averaged 1,928 gpm.
The alkalinity concentration of the raw eflluent generally exceeded
the acidity concentration and the total iron concentrction was 50 mg/l
or less.

The chemical and blologicsl sampling points asscclated with Lhe
Berecik mine drainege treatment plant are shown in Figure 1. Table 1

lists the chemicsl data coliected during the four sampling pericds.

CHEMICAL EVALUATION

The raw water pumped to the surface at the Bercik borehole was
alkaline on three of the four sampiing occasions. However, the total
iron concentration ranged from 20 to 50 mg/l. This initial totsal
iron concentration was reduced by treatment to a range of 3 to 6 mg/lL
in the final effluent. It is notewc:thy thatl the dissolved iron por-
tion of this total iron concentration averaged only 0.5 mg/l wnile
the suspended ircn fracticn ececounted for ithe mejor portion of the
ivoun which was measured. There wss no suspended iron present in the
untreated raw water discharge, and the Tinal effiuent exhibilted a

suspended iron concertration ranging rrom 2 wo 6 mg/l.

h.z-
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Gable 1

Water Quality Data

Bercik Treatment Plant

Background (C-201) Untreated Discharge Treated Discharge Downstream (C-203)
(c~200) {c-202)
5/72 _6/72 _7/72 8/12 5/72 6/72 T7/72__8/72 5/72__6/72_T1/72 8/72 s/72 _6/72 1/12 8/72

pH 6.9 7.3 7.7 1.5 6.6 6.9 7.1 7.0 6.4 7.4 7.3 T.1 7.5 7.7 7.5 7.k
Specific 570 600 520 650 2300 2500 3000 2700 2800 2800 2700 2600 2500 2500 2700 2600
Conductance

Flow-gpm - - - - - - - - 2240 1885 1508 2080 - 2806 3018 -
Net )
Akalinity ~-61% 175 194 - -177 81 39 203 k7 82 130 2ih ii2 75 120 222
mg/1

Dissolved 0 0 0 1 50 30 20 45 1 1 0 0 0.5 2.5 0 0
oon-mg/1
no
n

Suspended 0.5 1 ) 0 0 0 0 0 b 2 2 6 3.5 2.5 3 6
Iron-mg/l

Total Iron 3.5 1 0 1 50 50 20 45 5 3 2 6 k 3.0 3 6
mg/1

Sulfate 45 65 55 120 1530 825 900 750 1365 850 930 775 1380 775 960 750
mg/l
Manganese - 0.1 Y 0 - 5 5 L - 5 4 L - 5 b 5
meg/l
Aluminum - 0 0 0 - 0 0 1 - 0 0 0 - 0 0 0
mg/l

w  *Regative value denotes acidiuy.



o .continued)
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Water Quality Data

Bercik Treatment Plant

Background (C-201) Untreated Discharge Treated Discharge Downstream (C-203)
(c~-200) (c-202)

5/72 6/72 T1/72 8/72 5/72 _6/72 T7/72_ 8/12 5/72_6/72 T/12 8/72 5/72 6,72 1/72 8/12

Calcium - 55 50 60 - 200 200 300 - 200 200 320 - 200 200 300
mg/l

Magnesium - 17 il oo - {0 50 65 - 60 60 60 - 50 © 50 65
ng/1

P Ao F o 0 v 0 - 10 20 el - 10 20 16 - 10 20 19
ug/1

Chromium - 0 z n - 20 0 L1 - 10 20 25 o) 0 36
ug/1

Scopper - o 50 8 - 0 0 10 0 0 0 - 0 50 10
tg/l1

Lead - 0 0 20 - 20 0 60 - 20 0 20 - ko 0 20
ug/1

Nickel - 20 Lo 5 - 70 80 60 - 50 Lo Lo - 50 0 55
ug/1

7ine - 10 0 0 - 20 20 22 - 20 20 13 - 10 20 20

ug/l



The three large sedimentation ponds at Bercik have been in opera-
tion for T or 8 years. During this time, sludge removal has been
somewhat minimal due to the large area available for sedimentation.
However, the long~-term accumulation of sediment (iron floc) was be-
coming & problem at the Bercik site. In the treatment process, the
dissolved iron is converted to the insoluble state for precipitation.
However, due at leagt in part to the chemical composition of the mine
water before and after treatment and the reduced capacity of the avail-~
able sedimentation area, a significant portion of the iron concentration
was discharged to the receiving stream in the suspended state.

As would be expected from the above discussion, the total iron
concentration carried by the receiving stream (C-203) below the Bercik
discharge, represented a significant increase in comparison with the
total iron concentration exhibited by the background sampling point
(C=201) above the Bercik discharge. The background totel iron concen-
trations ranged from 0 mg/l to 1 mg/l and the downstream values ranged
from 3 to 6 mg/l. This iron was generslly present in the form of ferric
hydroxide and/or ferric sulfate which were responsible for staining and
coating the banks and bottom of a downstream length of the receiving
trivutary.

The alkalinity concentration of the receiving stream was reduced
by the Bercik discharge on two of the four sampling occasions. However,

on one occasion the slkalinity was increased. There were no significant

2k



changes in the pH values of the receiving stream below the Bercik

cutfall. As expected, the sulfate conceptrations in the receiving
stream were greatly increased. At the upstream point, the sulfate
values ranged from 45 to 120 mg/l while the downstream point values

ranged from 750 mg/l to 1,360 mg/l.

BIOLOGICAL EVALUATION
Descriptions of the three biological sampling stations associ-
ated with the Bercik treatment plant are given below. Tables 2, 3
and 4 represent the biologicel data collected at these points.
The nmumber of orgenisms and taxa collected at the two downstream
stations was well below the numbers collected at the upstream station.
The following is a more detailed description of the results obtained

at each station.

Station B~1 (Upstream of Discharge)

The substrate at this station was composed of a mixture of rock,
rubble, gravel and sand (Table 2). Stream bottom conditions appeared
to be very stable. The number of taxa collected at this station, 21,
(Table 3) was the most collected at any of the stations during the
study and also yielded the highest diversity index of 2.50. %he or-
ganisms were well distributed among several taxgnomic groups. Eleven
Class I taxa and nine Class IT taxa were collected; however, there was

a tocal of 147 Class II organisms (Figure 5) and 106 Class I organisms.



Station

Number

B-1

93

B-3

Sempiing Dates

5/16
5/16 to 6/K6
6/16 to T/2L
7i2h to 8/21

5/16
5/16 to 6/16
6/16 to T/2k
7/24 to 8/21

5/16
5/16 to 6/16
6/f16 'E;O 7,‘/ 225
7/2h to 8721

.

Table

Benthos Sampling Stations
Bercik Treatment Plant

Station Location ,

X-Trib. to Pike Run
spproximately 275
yverds above the
discharge.

X-Trib. to Pike Run
approxinately 30 yards
below the discharge.

X-Trib. to Fike Run
approximately 300
vards below the
dischaerge.

Substrate Description

Riffle Areas®
10% Rock
20% Rubble
20% C.Gravel
20% F.Gravel
20% C.Sand
10% ¥.Sand
Pool Aress
Consisted mainly of
bedrock

Riffle Area
10% Rock
5% Rubble
50% C.Gravel
15% F.Gravel
10% C.S8and
10% F.Sand
Pool Areas
Mostly bedrock with
some gravel.

Fiffle Areas
5% Rock
5% Rubble
50% C.Gravel
30% F.Gravel
10% C.Sand
10% F.Sand
Pool Areas
Bottoms consisted
mainly of clay and
gravel,

¥Bottom compositions are cstimates based or {ieid observations.

Comments

The dendys collected on
7/24 were knocked over

and laying on their sidc

One dendy collected o
7/24/ bad been knockeu
over and was laying o
its side.
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Benthos Data Summary
Bercik Treatment Plant

Station Sampling Nc. of Type of Total No. of ©No., of Taxa Diversity % of % of % of
Number Dates Seuiples Sample Organisms collected Index Class I Class I1 Class IIT
B-1 5/16 1 g% 301 21 3.50 35 Lo 16
5/16 to 6/16 1 D #% 76 L 0.70 0 3 97
5/16 to 6/16 1 D 28 1 4] 0 0 100
6/16 to T/24% 1 D 66 5 0.95 6 6 88
6/16 to T/24 1 D 93 8 1.54 I h 92
7/2h to 8/22 1 D 9 1 7 0 0 100
7/2% to0 8/212 1 D 28 5 1.20 11 L6 43
B-2 5/16 1 S 16 3 0.72 6 bl 50
5/16 to 6/16 1 D 25 3 0.62 12 12 6
5/16 to 6/16 1 D 59 6 1.23 7 66 27
/16 to 7/24 1 D 1 1 ) 0 100 0!
6/16 to 7/2k 1 D 55 L 0.75 2 ok L
7/2h to B8/21 1 D 0 0 ) 0 0 o
~ 7/2k to 8/20 1 D 1 1 p 0 0 100
B~3 5/16 1 S 45 9 2.10 12 1 58
5/16 to 6/16 1 D 6 3 0.56 17 17 66
5/16 to 6/16 1 D b 1 ¢ o 0 100
6/16 to T/2% 1 D 7 5 2.09 0 T1 29
6/16 to 7/2% 1 D 11 7 2.50 27 6L 9
T/2k to 8/P1 1 D 21 1 i 0 0 100
7/2k to 8/22 1 D 0 0 f 0 0 0

* Surber Samples
¥% Artificial Substrate Samples



Y rable’ h
Benthos Dats
Bercik Treatment Plant

Class T
B~1" B-ib B-1b B-lc B-lc B~1d B-1ld B-2a& B-2b B~-2b B~Z2 B-2¢ B-2d B-2d B-3a BE~3b B-3b B-3c B-2c I~
Caddisflies
Hydroptilidae 1
Prilopotamidae
Psychomyiidae

3

IR I St

Stoneflies
Perlidae
Perlcdidae

e
'.J
o
,-._J

Mayflies
Heptageniidae 33

no

Crustaceans
Astacidae 1 1
Teopoda 43 1 !

Flatvorms
5 ‘Purbellaris 5 3 1 1

{x

~oundworns
Nematode

ot
58]

[
[}

Fingernail Clams
Sphaeriidse 3 1

Crane Flies
Tipulidae T

Leeches
Hirudinea 3

Class II

Caddisfiies
Hydropsychidae L7 7 32 1 15 1 2



A montinued
Benthos Data
Rercik Treatment Plant
Olass II (cont'a)
B-7a B-1b B~1lb B-lc B-lc B~1ld RB-ld B~2a B-2b B-Zb B-2¢ B-2¢ B~2d B-2d B~3a B-3b B-3b B-3¢c B-Tu¢
Stoneflies
Nemouridae ok .

Mayflies
Baetidae 30 1 1

Beetle Larvae
Elmidae
Drycpidae 1
Dytiscidae
Hydrophllidae 1

()
]
-

W

Crustaceans
Amphipeda

(O3]
s
N
w
-3
(¢ o]
[

Snails
Pulmecnata 1 1

Black Flies
Simuliidee

}_,,1

Damselflies
Coenagrionidae

bt

Aguatic Worms
Oligochaeta

[a]
[
j
bt
I3

LAY
Pt
bt
s
n
ot



B-g B-1b B-1lb B-lc B-~lc B-1d B-1@ 3B-2a B-~Z2b B-2b B-Z¢ B-2¢ H-2d

Megalcpters,
Siglidae

Midge Flies

Chironomidas

L8

AV

72

O
]
no
@]



The benthic community st thig station is what cne woule expect to
¥

collect in s small stream with good water guality.

Station B-2 (30 vards belcw discherge)

About 65 percent of the substrate at this station was gravel

(Table 2) with the remainder being & combination of rock, rubble

and sand. Red stuins were present on the substrate and suspended
iron particles produced a reddish tint in the water. Only 16 or-
ganisms and 3 taxa (Table 3) were collected at this statiou, Class
I organisms were reduced in number from 106 at Station B-1 to one

at Station B~2 and from 11 taxa at Station B~1 tu¢ one taxon at
Station B-2. Class II organisms were similarly reduced in number
and taxa. At Station B-1, there were 147 Class II organiesms in 10
taxe and at Station B~2 there were 7 orgenisms in cae taxa. The
number of Chironomidae were reduced from 48 at Station B-1 to § at
tation B-2. The total numbers and variety of the benthic community
at this station was severely depressed. The substrate may be partly
attributable for the poor macroinvertebrate community, however, the
major problem is the degradation ol + .e shream waler guaality by the

digcharge, indicating a toxic effect.

Staticn B~3

The substrate at this station wes not favorable for acquatic life
as it was composed of about BO percenit gravel with very little rock

and rubble. wiaspended iron particles were also visible in the wa



at this Station and the substrate was ctained red. The benthic com-
munity was slightly improved over che one at Station B-2; however, it
still d°° not begin to compare with Lhe benchic community found ax
the background station. There vas & total of 45 organisms and 9 taxa
collected at thisg staticw with a resulting diversity index of 2.10.

The nusber of taxa in Class IT increased from one at Station B-Z to

3

six at this staticn and the number of Class IT organisms was doubled.
The rumber of Chironomidae increased from & at Station B-2 to 26 at
Station B~3. (lass I organisms alsc showed some smell increase by 4
individuals and one texon. The gsmall increase in total organisms and
the number of taxa from 3tation B~2 to Station B-3 appears té be influ-

enced vy substrate composicion because the water guality at both sta~

ticns 1s nearly identical.

KEFOVER TREATMENT PLANT

The Kefover mine drainsge treatment plant ic located on Plum Run
Juat north of the cormunity of Marisnna, Pennsylvania. Raw mine waler
is pumped to the surface and channelled to a single large sedimentvation
pond. Lime is slurry fed to the eff uent prior to discharge to the
sedimentation pond. The existing oystem was somewhal temporsry and an
upgraded faciliity wes urnder construction at the time of survey. %he
upprading will probably be primerily dirvected toward an increase in
capacity of the lime holding tank and a decrease in raintenance time
required Tor plant opsration. However, the system in use was quite
acequate wit' respect to the production of a final discharge exhibit-

ive satisfactory water cuality.

L
no



The chemical and biclogical senpling points eszociated with the
Kefover site are zhown in Figure 2. Table & lists the chemical dats

collected during the four sgampling periods.

CIHEMI CAL "VALUATION

The acidity concerntration of the raw water discharge st the
Kefovar sibe rangad lrom 100 mg/l to F10 mg/l fror three samples.
On the frurth sempling, the discharge exhibited a net alkelinity
of 95 mg/1. The cotal ircn concentration of the unitrested effluent
runged from 15 my/l to 60 mg/l. OSuspended iron was present in three
of the fowr romplies.

P
5
e

“he treated Kefover discharge eshibited aun sverage net alko-

linity of 111 mo/1l c:.ring the caupling period. The corresponding

1. An sveroge discharge raie of

pH veluves ranged from 5.8 to 7
168 gprm was measvred ot this plant.

Tron rmoval ot the Hefever site was quite adequate. On one
occasion, the trexteqw elffluent sxhibvited s totazl iron concentration
of 3 mz/l; hovever. dusing the other campling pericds, the iron cone-
ceri.ation «ver.acd oaly O.4 me/l. Az 2 result of Lhe neutralization
process. the sulfate concentretion averaged 1,875 mu/l in the treated
discharge. Qo twa of the three samples, where the presence of alumi-
man was det.oted, initial raw waler concerntroticns of 45 mg/l and 24
wg/i wore noth reduced to zers by the trestment process. Initisl

caaconter . ions of such trace metals as cadmiwn, conper and nine were
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pH

Specific
Conductance

Flow-gom

Net Alka~
linity-mg/1

Dissolved
Iron-ng/l

wouspended
ViIron-mg/1

Total Iron
mg/1

Sulifate
mg/1

Manganese
mng/l

Alvminum
mg/1

Background (C-205)

Table 5
Water Quality Data
Kefover Treatment Plant

Untreated Discharge (C-20Lk) Treated Discharge (C-206)

Downstream C-207)

5/72 _6/72 T1/72 8/72 5/72 6/72 T1/72 8/72 5/72 _6/72 T/72 8/72 5/72 _6/72 1/72 8/71%
6.8 7.3 7.8 7.8 4.6 k.5 6.7 5.5 6.8 6.9 T.0 T.1 7.7 7.5 8.0 T.5
550 650 S5LOo 650 7000 8000 8000 8000 8000 8000 Thoo 8000 1400 1200 1000 2100
- - - - - - - - - 17h 180 150 2406 1132 2120 -
168 1k2 1ok - -610% -590 95 ~100 135 30 90 188 78 106 182 208
0.5 0.3 0 ) 25 15 15 Lo 0.3 0.5 0 0.2 0.3 1 0 0
4! 0 0 0 35 11 0 18 0.2 0 3 0 0 0 0 G
0.5 0.3 0 0 60 25 15 58 0.5 0.5 3 0.2 0.3 1 0 0
65 60 65 70 3375 2100 1700 2300 2800 2100 1200 1400 255 310 200 56C
- 0 3 0 - 7 0 5 - 6 0 3 - 1 T C
- 0 0 0 - 45 0 2k - 0 0 0 - 0 0 0

*Negative value denobes acidity.



Calecium
mg/1

mognesium
ng/1

Cadmium
ug/1

Chromium
ug/1

Copper
ug/1
)
(02N
Lead
ug/l

N.ckel
ug/1

Zine

Background (C-205)

5/12 _6/72 1/72 8/12
- 50 50 120
- 10 10 12
- 5 0 70
- 0 0 0
- 5 0 0
- 0 0 -
- 10 0 5
- 10 20 T

Untreated Discharge (C-20k)

Water Quality Data

Pable §

Kefover Trestment Plant

Treated Discharge (C-206)

5/12 _6/12 7/72 &/12 s/72_6/72 1/12 8/12
- 200 210 390 - 200 300 80
- 25 75 100 -~ 115 75 85
- 20 20 560 - 5 0 b2
- 30 20 18 - 0 20 80
- 100 100 65 - 5 0 20
- 50 0 30 - 20 6 20
- 500 100 k50 - koo 100 300
- 700 300 580 - 200 70 ko

(continued).

Downstream C-207)

512 6/72 1/12 &[T

~—

75

15

50

Lo

T0

15

20

1506

30

]



reduced to a lower level of concentration by the treatment process.
At the upstream sampling point {C-205), the pH value ranged
from 6.8 *o 7.8 and exhibited an average net alkalinity of 168 mg/l.
At the stream sampling point below the Kefover discharge (C-207),
the pH value ranged from 7.5 to 8.0 and exhibited an average net
alkalinity of 1L4 mg/l. During the period of sampling, there was
no significant increase in the total iroﬁ concentration carried by
the receiving stream. Above the discharge point, the tributary car-
ried an average iron concentration of 0.2 mg/l and below the dis~
charge, the average was 0.3 nz/l. Sulfate values averaged 65 mg/l
at the background station and 341 mg/l at the downstream sempling

point.
BIOLOGICAL EVALUATION

Descriptions of the three Wioclogical .ampling stations associ-
ated with the Kefover plant are given below. Tables 6, 7 and 8
present the bioclogical data collected at these points.

The total number of organisms collected at the three stations
(Figure 6) declined in downstream order; however, the diversity
indices for the three stations remained relatively constant. The
principle group collected at the stations was the dipteran family,
Chironomidae. The following is a more detailed description of the

results obtained at each station.

37



Station No.

B-4

B-5

ge

Ssmpling Dates

Tsble 6

Benthos:Sampling Stations
Kefover Treatment Plant

Station Location

5/16
5/16 to 6/16
6/16 to 7/2h
T/24 to 8/21

5/16
5/16 to 6/16
6/16 to 7/24
7/2h to 8/21

5/16
5/16 to 6/16
6/16 to T/24
T/24 to 821

Daniels Run
approximately 200
yards upstream of
the discharge.

Daniels Run
approximately 50
yards below the
dischearge.

Daniels Run
approximately 450
vards below the
discharge.

Substrate Description

Riffle Areas™
10% rock
30% rubble
30% C.Gravel
10% F.Gravel
10% C.Sand
10% F.Sand
Pool Areas
Bottoms consisted
mainly of "bedrock"

Riffle Areas
10% rock
50% rubble:
20% C.Gravel
10% F.Gravel
10% C.Sand
Pool Areas
Bottoms consisted
meinly of "bedrock"

Riffle Areas
10% rock
30% rubbtle
10% C.Gravel
10% F.Gravel
20% C.Sand
20% F.Sand
Pool Areas
Bottoms consisted
mainly of "bedrock"

*Bottom compositions are estimates hased on field observations.

Comment s

The dendy, the last
collected 7/2%, had
been moved about 25 feet
downstream by the
current.



Table T

Benthos Data Summary
Kefover Treatment Plant

Station Sampling No. of Type of Total No. No. of taxa Diversity % of % of % of
Rumber Dates Samples Sample of Organisms collected Index Class I Class Il Clags IIX

B-4 5/16 1 S# ko 18 2.79 b1 15 Ly
5/16 to 6/16 1 D% 93 3 0.k ) 2 98

6/16 to T/24 1 D 30 3 0.58 3 7 90

7/24 to 8/22 1 D 52 3 0.50 0 L 96

B~5 5/16 1 s 338 15 2.ko 58 17 25
5/16 to 6/16 1 D 108 h 0.6k 0 L 96

5/16 to 6/16 1 D 182 6 0.96 1 7 92

6/16 to T/2k 1 D 10¢ 3 0.43 0 13 87

7/2% to 8/21 1 D 28 1 ) 0 0 100

7/24 to 8/21 1 D 59 2 0.25 0 2 98

B-6 5/16 1 5 246 15 2.54 10 25 65
5/16 to 6/16 1 D 78 H 0.69 1 3 96

w 5/16 to 6/16 1 D 88 1 g 0 0 100
° 6/16 to T/24 1 D Lt 1 )] ) ) 100
7/24 to 8/21 1 D 32 1 ¢ 0 0 100

¥Surber Ssmples

®%Artificial Substrate Samples



. . . Table 8
Benthos Datsa
Kefover Treatment Plant
Class I
B-he B~kb B-he B-kd B~-5a B~5b B-5b B-5p B-5@ B-5d4 B-6a B-6b B-6b B-6c B-6d

geddipflies
Hydroptilidae 1bko 182 13

Philopotamidae 21 8 6
Psychomyiidae 1 1
Heliopsychidsae 1

Stoneflies
Perlidae k 6 3 1

Mayflies
Heptazeniidae 6 3

Crustacesans
Isopoda 2

Flatworms
Turbellaris

-

(o]

» >undworms
Nematoda 1

Fingernail Clams
Sphaeriidse 1

Crane Flies
Tipuliidae 1

Coelenterat &’
Hydridae - ~* -

Class II

Caddisflies
Hydropsychidae 7 1 18 2 13

)

*The numbers of these organisms were not counted.



Tublc £ Continued
Penthes Data
Kefover Treatment Plant
Class II {cont'a)
B-ha  B-4d B-he B-kd B-5a B-5b B~-5b B-5¢ B-54 B-5d B-6a B-5b B-6b B-fc B-E4
Stoneflies
Nemouridae 1 1 )

Mayflies
Baetidae 17 2 1 i 1 20

Megaloptera
Corydalidae

o
o]

Biting Midge
Ceratopogonidae 1

Beatle Larvae
Elmidae

e o e N

Psephenidae

}3
W
}.I
-3
-
™0

Crustaceans
Amphipoda 1 2

i
Snails
Pulmonata 1 1

Black Flies
Simuliidae 9 6 T

Dance Flies
Empididee 5

-
N

Damselfly
Agrionidae Sl

Aquatic Worms
QOligochaeta 7T 2 3 3 11

ot
ry



Yobse o vontinued
" Wenthios bDabu )
Kefover Yreutment Plant
Class II1
B-ka  B-4b B-ke B-had B~5a B-5b B-5b B-5s B-53 B-54 B-6a B-6b B-6b B-6c B-£a

Megaloptera
Sialidae 1

Midge Flies :
Chironomidae 192 90 o7 50 84 10k 167 93 28 58 159 75 88 g 32

A



Station B-4 (upstream of discharge)

The substrete at this station was stahble and consisted primarily
of rubble and gravel (Table 6). There was no evidence of any siltation
problems. The principle land use above this statlion was agricultural
with its associated housing. The stream was orgsanically enriched as
indicated by an abundant growth of algae attached to the surface of
the substrate. This growth provided a habitat for the large numbers
of Hydroptilidae and Chironomidae larvae collected at this station.
There was a total of nine taxa at this station in Class I and eight

taxa in Class Il with one group in Class III.

Station B-5 (50 yards below discharge)

The physical characteristics of this station were almost identi-~
cal to Station 4. The substrate material at this station was also
coated with a thick growth of algaee. The total number of orgenisms
and the number of taxa collected at this station were less than those
found at Station B-4. Although the percentage of Class I organisms
increased at Station B~5, the number of taxa in Class I was reduced
from 9 at Station B~k to four at Station B-5. The increase in Class I
organisms is due totally to the mumbers of Hydroptilidae. The dis-
charge affects all the Class 1 organisms except the Hydroptilidse and
Perlidae. The organisms in Class II were reduced in number by only 8
and gained cone taxon; they were not greatly affected by this discharge.
The large reduction in the number of widge is the major difference in

total numbers of organisms between Station 3-L4 and Station B-5. The



bar graphs representing numbers shoWn on Figure 5 do not accurately
express the impact of the discharge on the stream due to the large

number of Hydroptilidse.

Station B-6 (450 yards below discharge)

The substrate at this station consisted mostly of various sands
and rubble. There was not & dense algal growth on the substrate as
there was at Stations B-L and B~5. The total number of organisms
at this station was reduced further while the number of taxa remains
the same as Station B-5 and only three less than Station B-4. The
percentage composition by Class differs greatly with those at Sta-
tions B-l4 and B-5. The substrate at this station affects the benthic
faune as much as the discharge itself. The great reduction in the
Hydroptilidae population is the significent difference in Class I
organisms at this station as opposed to the upstream stations, and
this can be attributed to the loss of habitat rather than any changes
in water gquality. No significant differences are present between
this station and Stations B~k and B-5 in relation to the Class II

organisnms.

THOMPSON TREATMENT PLANT

This lime neutralization facility is located on an unnamed
troutary to Plum Run which, in turn, joins Temmile Creek near the
community of Fairfield, Pennsylvenis. The raw mine water is pumped

to & holding pond above the treatment plant. From this point, the

by



mine water is piped through the plant. Additional mixing and some
aeration of the alkalinized effluent is supplied by a V-notched
baffling device prior to discharge to & single sedimentation pond.
A portion of the treated effiuent is diverted {when necessary) to
a small fish pond adjacent tc the sedimentation pond.

The chemical and biologlcal sampling points associated with the
Thompson site are shown in Figure 3. Table 9 tistsg the chemical

data collected during the four sampling periods.

CHEMICAL EVALUATION

Cleaning operations were underway at the raw water holding pond
et the Thompson site during the first sampling round. Since only
one holding pond was availsble at this site, a temporary makeshift
treatment procedure, not indicative or normal plant procedure, was
in operation at the time of visit. The portion of the raw water
discharge whiéh exceeded the cgpacity of the treatment plant was
pumped directly (without treatment) to the sedimentation pond. This
raw water was then combined in this pond with the treated effluent
discharged by the plant. Tre end result of this activity was a final
discharge which exhibited arn acidity concentration of 115 mg/l and
carried a total iron concentration of 50 mg/l. During the sample
period, the background alkalinity of 177 mg/l in the receiving stream

was totally depleted with a resultant acidity concentration of 63 mg/l.

ks
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~

Table ©

[¢4]

Water Quality Data
Thompson Treatment Plant
Background {(C-209} Untreated Discharge (C-208) Treated Discharge (C~211) Downstresm {(C-210)

5/72 6/72 T/72 _8/12 5/72 6/72 1/72 8/72 5/72 _6/12 T/72 8/12 Sf1e 372 1/ie 8/72

pH 7.8 7.2 T1.6 7.8 3.2 3.4 3.1 3.1 8.0 T.2 7.3 7.6 6.9 7.5 7.5 7.b

Specific 750 1000 1000 1100 8000 5500 6000 5000 6000 5550 6000 L500 1100 1700 1900 280C
Conductance
Flow-gpi - - - - - - - - - 11tk 129 100 531 833 8&s8 -
Net Alka= 177 1192 186 186 1300% -ohO¥ ~TE0% -5B8a¥ -115% T 35 k3 -63% 103 163 1kt
linity-mg/1
Dissclved
Iron-mg/l 0 0.5 0 O 100 100 160 100 50 0.3 0.5 0.5 0.2 c 0.0
-
-1
3  pended 0.7 0.5 0 0.2 50 0 0 10 0 0.7 ¢ 1.5 o 0.2 o0,

1 on-mg/l

Total Iron G.7 1.0 0 0.2 150 106 160 110 50 i 0.5 2.0 1 0.5 0 0.5
me/fl

Sulfate ke 280 hLo 260 Loo0o 2LSD 2150 2350 3h50 2200 1700 18hs 180 L8y  f10 78
'{.'lg/, H

Manganese - 0.2 3 D - 5 O 5 - 1.5 O 2 - 0.5 z

mg/1

Aluminum - 0! ¢ 0 - kg 50 55 - 0 0 a - Q O “
ng/l

Sewr R A, s 3 . A r oy e gy v . T S
¥legative velue devntes acidity.



Calcium
mg/1

Magnesium
mg/1

Cadmium
ng/l

Chromium
ug/l

Copper
& ug/l

~ead
ug/1

Nickel
ug/l

Zine
ug/1

Background (C-209)

Thompson Treatment Plant

Water Quality Data

Table ¢

Untreasted Discharge (C-208)

Treated Discharge (C~211)

(corn

Vil

Downstream (C-210)

-~
[

50

s/72 _6/72 _7/72 8/72  5/712 6/72_ 7/12 8/12 5/12. 6/72 7/72 8/12 5/7 _6/72 1/72 8/I¢
- 75 75 120 - 300 200 L8O - koo 600 781 - 50 170
- 25 25 35 - 135 75 80 - 50 50 61 - 50 30
- 0 0 18 - 20 20 650 - 10 20 33 - 10 20
- 0 20 0 - 4o ko 57 - 0 30 10 - o 20
- 0 0 0 - 100 5000 170 - 0 0 50 - G 0
- 0 o 20 - 20 0 20 - 20 0 4o - 5 0
- 20 o 20 - 500 200 600 - 60 80 200 - 20 0
- 20 20 17 - 700  90C 620 - 20 20 33 - Lo 10



The following comments relate to the three subsequent sampling rounds
at the Thompson plant when it was operating under normal conditions.
..1e Thompson raw water discharge carried average acid and iron

concentrations of 762 mg/l and 123 mg/l, respectively. The aluminum
concentration averaged 50 mg/l. The presence of trace metals, in-
cluding cedmium, chromium, copper, nickel and zinc were detected on
each of the three occasions which analyses for these metals were
performed. Lead was present on two of the three occasions. After
treatment, the high initial acidity was converted to & net alkalin~
ity averaging 28 mg/l. The initial average total iron concentration
(123 mg/l) was reduced to an average concentration of only 1.2 mg/l.
The aluminum present in the raw water was completely removed by the
treatment process. Zinc was the only trace metal which was signi-
ficantly reduced by the treatment process. An initial aversge con-
centration of T40 micrograms per liter was reduced to 24 micrograms
per liter in the treated discharge. |

Above the Thompson plant, the pH values of the receiving stream
ranged from 7.2 to 7.8. Relow the Thompson outfall, the stream ex-
hibited pH values ranging from 7. to 7.5. At the upstream point,
the stream exhibited an average net alkalinity of 161 mg/l. Below
the peint of discharge, the stream carried an average net alkslinity
of 137 mg/l. There was nc significant change in the average total

iron concentrations mesagsured al the upstream anl downstream points.

ko



An avevage discharge rate of 11k gpm was measured at this site
during the survey.

With the exception of the one instance described sbove, the
Thompson plant provided excellent treatment with respect to the
upgrading of the water quality exhibited by the final discharge

from the facility.
BIOLOGICAL EVALUATION

Descriptions of the three biclogical sampling stations. associ-
gted with the Thompson plant are given below. Tables 10, l; and 12
present the biological data collected at these stations. ,

The diversity indices at the three stations at this site were
gradually reduced from Station B-7 to Station B~9 while the total
number of organisms was greatly reduced between Station B-7 and
Station B-8, and increased between Station B-8 and Station B—9{
The principle taxonomic group collected at the three statian; ﬁés

the dipteran family, Chironomidae. The following is & more detailed

description of the results obtained at each station.

Station B-7 (upstream of discharge) ,
1

The substrate at this station consisted primarily of rubble which
(Table 10) provides a favorable habitat for benthic organisms. A

total of 18 taxa and 302 organisms were collected at this ététion.

Fifty-six percent of the organisms collected were in Class I; 19

50



Station No.

B~T7

18

B-9

Sampling Dates

Table 10
Benthos Sampling Stations
Thompson Treatment Plant

Station Location

5/T7
5/1T7 to 6/16
6/16 tao T/2k
/24 to 8/21

5/17
S/3T to 6/16
6/16 to T/24
7/2% to 8/21

5/17
5/17 to 6/16
6/16 to T/2h
7/24% to 8/21

Plun Run approximately
25 feet above the
discharge.

Plum Run approximately
40 feet velow the
discharge.

Plum Run approximstely
200 yards below the
discharge.

Substrate Degceription

Riffle Areas®*
5% rock
45% rubble
10% C.Gravel
108 F.Gravel
10% F.Sand
20% clay
Pool Areas
A mixture of bedrock,
fine silt and some clay.

Riffle Areas

10% rock

10% C.Gravel

10% F.Gravel

30% C.Sand

40% F.Sand
Pool Areas

A mixture of bedrock,
fine silt and some clay.

Riffle Aresas
20% rubble
10%C.Gravel
10% F.Gravel
30% C.Sand
20% F.Sand

Beol Areas
Mostly bedrock
with some silt.

¥Bottom compositions are estimates based on field observations.

Comments

One dendy collected
on T/24k was partially
silted in.

One dendy collected
on 7/2h was partially
out of the water
because of low flow.



Table 11
Benthos Dath Summary ’ '
Thompson Treatment Plant

Station  Sampling ¥.. of Type of Total No. No. of Taxa Diversity %of % of % of
Number Dates Ssmples Samples _ of Organisms Collected Index Class T Clags 11 Class ITI
B-T 5/17 1 S# 302 18 2.98 56 19 25
5/17 to 6/16 1 D¥# L7 L 0.78 2 2 96
5/17 to 6/16 1 D 38 2 0.27 0 3 97
6/16 to T/24 1 D 33 L 0.86 3 9 88
6/16 to T/2k 1 D 88 k 0.82 3 50 Y
7724 to 8/21 1 D 18 1 # 0 0 100
" T7/2h to 8/21 1 D 32 3 0.58 3 3 ok
o e 5/17 1 3 95 12 2.h2 1k 3k 52
5/1T to 6/16 1 D 99 6 1.08 6 i 90
5/17 to 6/16 1 D 37 3 0.55 3 0 97
6/16 to T/2k 1 D 11 1 ] 0 0 100
7/24 to 8/21 1 D 8 3 0i97 0 25 75
o B9 5/17 1 s 210 12 2.06 28 2k 48
N 5/17 to 6/16 1 D k1 5 1.08 2 10 88
5/17 to 6/16 1 D 28 5 1.20 7 4 89
6/16 to 7/24 1 D 28 1 )] 0 0 100
6/16 to T/24 1 D 32 1 ) 0 0 100
7/2h to 8/21 1 D 13 1 [ ) 0 100
7/8L to 8/21 1 D 81 5 0.91 1 5 ok

* Surber Samples
% Artificiael Substrate Samples



Class I
Caddisflies

Hydroptilidae
Philopotamidae

Stoneflies
Perlidae
Perlodidsae

Crustaceans
Astdcidge

Flatworms
Turbellaris

\n
L)

Sphaeriidae

Crane ¥lies
Tipuliidae

. a
Coelenterata

Hydridae

Leeches
Hirudines

Clags II

Caddisflies
Hydropsychidae

Stoneflies
Nemouridse

. *The number of these organisms were not counted.

Table 12
Benthos Data

Thompson Treatment Plant

B-Ta E-Tb B-Tb B-Te B-Te B~7Td B-7d4

65
26

F o
n

2

B-8a B-8b B-8b B-8c BR-8d

1
2 101
2
L 5
3
1
8

B-Qa B~gb B-9b B-9c¢c B-9c B-9d B-9<

53

fmd

19 2 1





